




















CRETACEOUS CHALKS -
A RECOMMENDED SYMPOSIUM1 

Frederic F. Mellen 
Certified Professional Geologist 

1304 Beverly Drive 
Clinton, Mississippi 39056 

ABSTRACT 

In Mississippi the Selma Chalk on the outcrop in the 
Black Prairie Belt, and in the subsurface, occupies 
about 80% of the 47,233 square miles (37,786) to an 
estimated average thickness of 1000 feet (.19 mile). or 
about 7.200 cubic miles of marine sediment The 
"Selma" and its component chalk units are, in 
ascending order. the Austin, the Annona, the Saratoga 
and the Prairie Bluff. Various units of the "Selma" have 
been important to the economy of Mississippi. With 
intensive geological, geophysical and geochemical 
research much greater contributions from the "Selma" 
sediments can be expected, leading to the "highest and 
best use" of the resources these rocks offer. 
Intercontinental correlations of Cretaceous events are 
desirable in petroleum exploration, and in all other 
aspects of geology. The studies herein proposed were 
first outlined to the Geology and Geography Division of 
the Mississippi Academy of Sciences. Inc .. on February 
23. 1984. If implemented in full , they will go a long way 
to substantiation of international correlations, to 
exploration for and exploitation of our shrinking 
energy supplies and our "hard mineral" resources. and 
for non-consuming physical ut ilization of our various 
"chalk" units. Participation by world-renowned special
ists would lead to publication of comprehensive 
resul ts, favorable publicity to M ississippi, and a sharp 
reversal to the continuing decline in economic yields. 
When adequately understood, evaluated and developed. 
the "Selma Chalk" of Mississippi can support much 
more of the State's economy than it now does. 

DISCUSSION 

In 1868 Thomas Henry Huxley delivered as a lecture 
to the working men of Norwich, England, his essay "On 
a Piece of Chalk," called a literary work of enduring 

' First presented to Mississippi Academy of Sciences. 
Inc., February 23, 1984. The writer thanks the Academy 
for permission to revise and publish this idea. 
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excellence. This popular presentation summed up the 
spectacular scenery and paleontology of the Creta
ceous chalks. extending from Ireland, across the 
English Channel , Europe and into Asia Minor. The 
chalk's composition. largely of planktonic foraminifers 
and coccoliths. he likened in origin to the deep sea 
oozes rained to the floor of the North Atlantic at depths 
as great as 15,000 feet; he concluded that "chalk itself is 
the dried mud of an ancient deep sea." 

A modern definition of chalk is: "A soft. pure, earthy, 
fine-textured, usually white to light gray or buff 
limestone of marine origin, consisting almost wholly 
(90-99%) of calcite.. formed mainly by shallow-water 
accumulation of calcareous tests of floating microor
ganisms (chiefly foraminifers) and of comminuted 
remains of calcareous algae (such as coccoliths and 
rhabdoliths) . set in a structureless matrix of very finely 
crystalline calcite. The rock is porous, somewhat 
friable. and only slightly coherent. It may include the 
remains of bottom-dwelling forms (e.g. ammonites, 
echinoderms, and pelecypods). and nodules of chert 
and pyrite. The best known and most widespread 
chalks are of Cretaceous age, such as those exposed in 
c liffs on both sides of the English Channel." (A.G.I. 
Glossary of Geology, 2nd ed., 1980.) 

Chalks of the Selma Sea of the Gulf Coast have 
essentially the same Upper Cretaceous age range as 
the British-European chalks, are generally about the 
same overall thickness (800-1200' ±.), but. for the most 
part. do not fit the 90-99% CaC03 requirement of the 
definition. The same appears to be true for other chalks 
o f the Western Interior of the United States. Contrary to 
some early conceptions, the Selma Chalk (and the 
Western Interior chalks, Niobrara-Smoky Hill, etc.) 
were deposited in waters largely considered to be less 
than 1,000 feet in depth. 

Extensive drillings and leggings of wells for oil, gas 
and water. and of core holes, have provided thousands 
of geophysical logs and hundreds of sets of samples. 
Study of these data lags far behind their potential use in 
scientific and economic benefits to the State and 
Nation. 
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Figure 1. United Cement Company plant and quarry in Annona Chalk in SW/4, Sec. 4, T.17N., R.16E., Lowndes 
County, Mississippi, 4 miles south of Artesia. Photograph courtesy of United Cement Company. 

The "Selma" Chalk of the Black Prairie Belt of 
northeastern Mississippi and west-central Alabama 
consists of four higher calcium carbonate units, the 
Austin (Mooreville, in part), the Annona, the Saratoga 
and the Prairie Bluff, in ascending order. These are 
laterally and vertically variable in composition , and 
they are separated by thicknesses of more arenaceous 
and argillaceous sediments, generally in landward 
directions. These highly calcareous and less calcareous 
sediments are most useful in the service of Man. From 
the west, in western Mississippi, northern Louisiana, 
and southern Arkansas, volcanic rocks were extruded 
before, intruded into, and extruded through the Selma 
sediments; bentonites and coarser volcanic debris 
were deposited at intervals through the Selma 
sediments, and such events can be identified best by 
insoluble residue analysis and geochemical analysis. 

Throughout the Black Prairie, from colonial times 
until recent years, cisterns dug into the chalk to store 
rainwater were the principal water supply for plantation 
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and urban residents alike: 
The higher calcium carbonate units have been used 

for Portland cement, agricultural lime, additives for 
cements and plasters, for temporary flooring, and have 
been excavated (Emelle, Sumter County, Alabama) for 
hazardous waste disposal, and for an $8 million 
industrial park and port on the Tennessee-Tombigbee 
Waterway at Epes, Sumter County (National Geograph
ic, March 1986, p. 380-381). In Marengo County, 
Alabama, the Mooreville Chalk has provided an 
excavated underground storage for 15 million gallons 
of liquified petroleum gases since 1957; 80,000 cubic 
yards of chalk were removed from the caverns 300 feet 
below land surface. Underground mining of chalks at 
other localities might be converted later to economically 
efficient, safe and desirable warehousing of various 
commercial and industrial items. 

The peripheral and intercalated sediments of the 
Selma Sea, the sands, the marts, the bentonites and 
other clays, are also useful, and need much better 



mapping and analysis. The sands, for fresh water, for 
possible heavy mineral concentrations, and for special 
uses. The bentonites, now largely depleted, for 
addition to reserves of bleaching and bonding clays. 
The marls and other clays for use in heavy clay 
products, lightweight aggregates, rock wool , and for 
Portland cement. Thin zones of phosphatic material 
should be identified and evaluated. 

Oil and gas production in small amounts has come 
from more than a dozen fields in Mississippi, mostly 
associated with secondary porosity on fault planes 
cutting high-calcium facies of the "Selma." In 
Louisiana, oil production is from Saratoga, Annona 
and Austin chalks at depths less than 2000 to more than 
16,000 feet. In Texas, Kansas, Colorado and Nebraska 
hydrocarbon production is found in the Austin Chalk 
and in its Western Interior equivalent, the Smoky Hills 
member of the Niobrara. Evaluation of the fossil fuel 
potential of the "Selma" throughout the Gulf Coast and 
Mississippi Embayment is an important part of this 
recommended symposium. 

Production of oil and gas from "normal" Selma Chalk 
has never been spectacular and has varied from year to 
year. Excluding the much better yields from the "Gas 
Rock" and Woodruff Sand developments in the Selma, 
the yields from Mississippi wells in December 1985 
were reported as in Table 1. 

Throughout Mississippi much of the Selma Chalk 
contains hydrocarbons, but little is known about the 
organic carbon content, particularly in the shelf area of 
the "normal" Selma. The shallow gas-producing 
Niobrara Chalk of eastern Colorado is so rich in 
kerogen, locally, that Ideal Cement Factory is presently 
acquiring one-half of its energy needs from these 
kerogen rich units. (Mississippi Geology, Sept. 1984, p. 
13.) 

Increased exploration intensity will reveal subtle 
traps or signs of subtle traps that doubtlessly are 
present in the broad expanse of our updip Selma 
Chalk. Offshore bars of Nacatoch age have been 
mapped recently in East Texas, and reported in 
Cretaceous sediments elsewhere. Other offshore bars 
in the shallow peripheral shelf sediments of Arkansas, 
Mississippi and Alabama most certainly will be found 
and recognized. Rudistid reefs and low-relief faulted 
structural traps are reservoirs that may be discovered 
by greater drilling density. A great deal of in-filling 
stratigraphic-structural data is lost by those operators 
in the Paleozoic producing areas who, for economic or 
regulatory restraints, set surface casing through the 
entire Cretaceous without either logging gee physically 
or catch ing samples. This should be pointed out, and 
operators should be encouraged to absorb this small 
additional expense-which might even result in an 
unexpected oil or gas discovery. 

TABLE 1 

BAXTERVILLE Lamar 540 5 wells 15bo 1807bw 6203Mcfg 

CARMICHAEL Clarke 1 well 0 0 0 

CLARK CREEK" Wilkinson 440 2 wells 3638bo 0 0 

GWINVILLE Jefferson Davis 530 4 wells 13bo 0 1461Mcfg 

E. HEIDELBERG Jasper 61 ° 1 well 14bo 8bw 18569Mcfg 

W. HEIDELBERG Jasper 460 5 wells 57bo 140bw 13466Mcfg 

JUNCTION CITY Clarke 170 7 wells 1653bo 14060bw 0 

W. LANGSDALE Clarke 1 well 0 0 0 

PICKENS Yazoo 380 8 wells 2308bo 17814bw 372Mcfg 

PISTOL RIDGE Pearl River 50° 7 wells 463bo 2511bw 0 

SHARON Jasper 2 wells 0 0 5896Mcfg 

TOTALS 43 wells 8161bo 36340bw 45967Mcfg 

*No. 2 Clark Creek through perforations 11911-63 produces from possibly fractured or 
dolomitic Saratoga? or lower Prairie Bluff? Chalk. No. 8 Clark Creek was flowing over 
100bopd water-free through perforations 12658-68 in a 12-foot brown dolomite? 
development in Austin Chalk. 
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A current article "Chemostratigraphy of Upper 
Cretaceous Chalk in the Danish Subba'Sin" by Niels 
Oluf Jorgensen (A.A.P.G. Bull., Vol. 70, No. 3, p. 309-
317) illustrates the values of scientific studies of cores, 
and suggests to some of us the real possibility of very 
precise intracontinental and intercontinental correla
tion of the sediments and geologic events of the 
Cretaceous Period. 

It is recommended that senior-graduate-level courses 
for credit be given to study the Selma Chalk by 
assignment; detailed correlations of well data be made; 
com!Jilation and analysis of geologic literature and 
theses; compilation of authoritative information on 
production of oil, gas and other minerals from the rocks 
of Selma age; compilation of chemical analyses; listing 
of all possible mineral products from and utility of the 
various strata of Selma age; the collection and 
utilization of geophysical logs; identifications of, and 
vertical and lateral ranges of plant and animal fossils, 
and recognition of guide fossils; study of geologic 
nomenclature, unit by unit throughout the study area, 
with thought given to priority and adequacy; 
ider1tification of specialists available for work in these 
studies; and a plan for at least one large-diameter core 
hole (possibly 6 inches), cored continuously from the 
basal part of the Midway (Danian) to the top of the 
Eutaw (Maastrichtian through Senonian). Sufficient 
material should be provided for: 

1. macrofossil identification 

2. microfossil identification 
a. ostracods 
b. foraminifers 
c. coccoliths 

·a. porosity 

4. permeability 

5. insoluble residue 

6. complete chemical analyses 

7. organic carbon content 

8. fluid content (gases and liquids), if feasible 

9. reserve material 
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A selection of comprehensive geophysical logs 
should be made to accompany and supplement the 
precisely placed cores. These logs might include, but 
not be limited to: 

1. resistivity and spontaneous potential 

2. temperature 

3. gama ray-neutron 

4. caliper 

The possible use of the completed core hole, cased 
or uncased, for other purposes should be considered 
by geologists, geophysicists and petroleum and 
hydrologic engineers, who would also aid in the design 
and execution of the coring program. 

Obviously, such an ambitious program initially will 
require some financial support from alumni and friends 
of participating universities through the planning 
stages, with substantially increased assistance during 
the execution and concluding phases. It is hoped that 
this proposed Symposium on Cretaceous Chalks 
would be of such technical quality as to attract 
geologists and other scientists from throughout the 
world to share in what we will have learned, and from 
whom we may benefit from what they already know, or 
will know. 

The logical and essential objective of this program is 
early preparation and release of papers through one or 
more volumes of the proceedings of the Symposium. 
As there are always delays, sometimes running into 
years, between the release of information and its 
practical utilization, it is important that cooperative 
studies of this sort be started as soon as possible. If the 
program is well organized a great deal of time can be 
saved along the way. The success of the program will 
depend in large part on the makeup of the organizing 
committee. 

From 1976 until the present, this idea has been 
discussed with geologists in Mississippi , Alabama, 
Arkansas, Kansas, Louisiana, Texas and in England. It 
is the consensus that the proposal has merit, is timely, 
and would ultimately be extremely profitable, not only 
to Mississippi, but to the world. Criticisms and 
suggestions are welcome. 



NECROLOGY 

RICHARD RANDALL PRIDDY 
August 31 , 1906- April 12, 1986 

Richard Randall Priddy, geologist. professor. and 
educator died April 12th of an apparent heart attack in 
his Indianapolis, Indiana, home. He was 79. 

Richard (Dick) was born in Van Wert. Ohio. He 
received his Bachelor's degree from Ohio Northern 
University in 1930, a Master's degree and the Doctor of 
Philosophy degree in geology from the Ohio State 
University in 1938. His geological career began with the 
Kingwood Oil Company in Effingham, Illinois, in 1938-
1940. 

From 1940 to 1942, he was associated with the 
Mississippi State Geological Survey, University, 
Mississippi. In 1942 he became a geologist with the 
Texas Company {Texaco, Inc.), Shawnee. Oklahoma. 
and in 1943 was transferred to Jackson, Mississippi, to 
become district geologist of the Texas Company. He 
served in this capacity until 1946, when he left the 
petroleum industry and became Professor of Geology 
and Chemistry at Millsaps College, Jackson, Missis
sippi. This marked the beginning of the Department of 
Geology at the Methodist liberal arts institution. In 
1948, he was appointed chairman of the Geology 
Department and served until 1972 when he took an 
early retirement and moved to Indianapolis to continue 
teaching several selected geology courses at Indiana 
Central College. 

During the summers of 1948 to 1963, he engaged in 
active research in sedimentation at the Gulf Coast 
Research Laboratory in Ocean Springs. Mississippi. He 
was a teacher in Marine Geology at the Laboratory 
during the summers and also conducted National 
Science Foundation Institutes at the Research 
Laboratory. 

From 1960 to 1964, Dick was Director of the National 
Science Foundation at Millsaps College involving the 
loess deposits, Vicksburg, Mississippi, and a combined 
venture of the Biology, Chemistry. Geology, Mathe
matics, and Physics departments. 

While Dick was with the Mississippi Geological 
Survey, he was instrumental in writing the geological 
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investigations of three County Surveys-Tallahatchie, 
Montgomery, and Pontotoc. In the late 1950's and early 
1960's he was active in doing summer field work for the 
Survey, and in 1960 published the County Survey for 
Madison. He was the first geologist to promote the 
geologic profiles along the highways of Mississippi. In 
1961 , such a study was published along Highway 80 
(now 1-20) from Jackson. Mississippi , to the Alabama 
line. Under his supervision, other highways' profiles 
were published, which aided in conducting field trips to 
different parts of the state. 

Dick's wife, Lillian. passed away in 1961 and a 
scholarship known as the Lillian Emily Benson Priddy 
scholarship was established to apply the yearty awards 
toward tuition to help young women interested in 
training for full-time Christian Service at Millsaps 
College. 

He married Gladys Crafton, Lillian's cousin, and 
upon retirement in 1972 moved to Indianapolis, 
Indiana, to be closer to his wife's family. Dick was 
devoted to his family and was an active worker in the 
church. He had many social concerns and took a 
leading role in community responsibilities. 

I can attest to the fact that I was fortunate to have 
been associated with an outstanding scientist for 18 
years. Dick was a scholar, a generous and sharing 
person, and happily contributed to the lives of 
everyone he knew. For an educator of his stature, it is 
fitting to note he had finished his last semester of 
teaching, had enjoyed a farewell dinner with his friends 
and students, and I even had the opportunity to have a 
most enjoyable conversation with him on Friday before 
his passing on to the "Great Beyond" Saturday 
afternoon. His work had been completed, the books 
had been closed, and an exceptional and joyous life 
had come to a close. 

Wendell B. Johnson 
Department of Geology 
Millsaps College 
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